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etc.,1 into SOg, uniting with the free oxygen present. The ferrous sulphate formed by this sulphuric acid is split up by the heat and the ferrous oxide (FeO) converted into ferric oxide (Fe203) which gives the ore a red colour when cold. Some basic sulphates always remain undecomposed. If the temperature of the part of the charge next the fire-bridge has been too high, or if the charge is kept too long in the furnace, especially when not freely exposed to the air, some magnetic oxide is formed, thus :—
3Fe203 = 2Fe304 + 0.
The presence of magnetic oxide makes the ore darker in colour. This is an undesirable change, as the magnetic oxide is acted on by chlorine far more readily than the sesquioxide.
W. E. Greenawalt 2 states that the dark magnetic oxide can be reconverted to the red sesquioxide by subjection to a lower temperature and an abundant supply of air. For this reason he advocates finishing at a lower temperature than is used for the previous stages of "roasting. In four successive tests on 100-ton lots he found that a higher percentage of extraction by chlorination was obtainable by roasting at a high initial heat and a low finishing heat than by roasting at a lower initial heat and a higher finishing heat, although, in the latter case, the elimination of the sulphur was more complete.
2.   Chalcopyrile.—The decomposition of the copper sulphate formed in the furnace leaves a mixture of cuprous and cupric oxides, both soluble in •chlorine.
3.   Galena, PbS.—The presence of this mineral in any but small quantities is very detrimental, as both lead sulphate and lead silicate (formed by its decomposition in the presence of silica) are very fusible, and, at the temperature required to split up copper sulphate, cause the ore to become pasty and form lumps.   Boasting must be performed very slowly and cautiously to avoid this effect.
4.   Arsenopyrite,  FeAsS.—Arsenates   of   iron,   copper,   lead,   etc.,   when formed are not easily decomposed, as they resist a high temperature, and are only slowly converted into sulphates by .sulphuric acid at a red heat.    It is, therefore, desirable to avoid their formation, and with this end in view the precautions which have been already mentioned above are taken.
5.   Antimonial Sulphides are still more difficult to deal with, the antimon-ates formed being less easily decomposed than arsenates.   Their formation is avoided in the manner already described.
6.   Blende, ZnS, forms oxide and sulphate of zinc, of which the latter can only be split up by a very high temperature.   At a bright red heat a basic sulphate is formed which is converted to oxide at a white heat.    If blende is roasted at a high temperature and with a plentiful supply of air, sulphate of zinc is not formed to a large extent.
7.  Calcium Carbonate, CaCOa, is decomposed at a red heat, C02 being given off and caustic lime, CaO, left in the charge.    The change is slow at 600° (low red heat) and rapid at 800° (full red heat).   Magnesium carbonate is similarly decomposed.
8.   Tellurides containing gold are fusible far below a red heat, and heavy losses of gold may occur through absorption by the furnace bottom.    The
1  Plattner, Metalluryischc Rdstprozcsse (Freiburg, 1856).
2  Greenawalt, Eny. and Mny. J., July 29,1905, p. 145.p the sulphate of copper, the decomposition of which leaves oxide of copper. If, as in this case, the bases are weak, the sulphuric anhydride
